Maximal number of hormonogenic iodotyrosine residues in thyroglobulin iodinated by thyroid peroxidase.
Almost non-iodinated human goiter thyroglobulin has been iodinated in vitro by thyroid peroxidase to levels as high as 75 iodine atoms per mol of protein. The following results were obtained. 1. The iodine distribution obtained in vitro with human thyroglobulin strongly ressembles that obtained in vivo for rat thyroglobulin. Thus the distribution of iodine seems to depend essentially on the structure of thyroglobulin and on the reactivity of the different tyrosine residues. 2. Although the number of hormone residues increased with iodination the highest efficiency of hormone synthesis was obtained in a very narrow range of iodination: in vitro (40%) between 25 and 30 iodine atoms, and in vivo (48%) between 10 and 20 atoms. This result suggests that the tyrosines which are coupled with a high efficiency are iodinated sequentially. 3. Maximal thyroxine content was found to be lower than approximately 3 mol/mol of thyroglobulin. This result might mean that the two 12-S subunits of thyroglobulin are not identical and that one of them is able to produce 2 mol of hormone while the second only 1 mol.